INTRODUCTION
Oligocene marine diatoms have been described by workers in sediments from the southwest Pacific (Hajb, 1976) , the South Atlantic (Gombos, 1983; Gombos and Ciesielski, 1983; Fenner, 1978 Fenner, , 1984a , the Antarctic (~c C o l l u i n , 1975; Schrader, 1976; Harwood, 1984) , the equatorial regions (Jousk, 1973; Fenner, 1978 Fenner, , 1984a Fenner, , 1984b Barron, 1983) , the North Atlantic (Baldauf, 1985) , the Norwegian-Greenland Sea region (Schrader and Fenner, 1976; Dzinoridze and others, 19781, and Ehja California in Mexico (Kim and Barron, 1986) . Most of these studies were part of the Deep Sea Drilling Project (DSDP) and have reported Oligocene diatoms from the low latitudes or from the Southern Hemisphere ( fig. 1 ). Only the studies of Schrader and Fenner (1976) and Dzinoridze and others (1978) examined in detail the Oligocene diatoms from the high latitudes of the Northern Hemisphere.
Five dredge samples collected during cruise L5-78-BS of the U.S. Geological Survey research vessel 5 g. Lee, along the continental slope of the Navarin Basin Province in the western Bering Sea ( fig. 2 , table I), contain a common, moderately well to wellpreserved diatom assemblage. Although these isolated samples have limited stratigraphic value, taxonomic
Present address: Ocean Drilling Program, Texas A&M University, College Station, TX 77843-34690 studies concerning the description and documentation of the diatom flora are valuable because this is the first recorded occurrence of Oligocene diatoms in Bering Sea sediments. Diatoms are generally absent below the Neogene sediment cover in boreholes in the Bering Sea because destruction of diatom frustules is the normal result of the conversion of opal-A to cristobalite a t a burial depth of about 600 m (Hein and others, 1978) .
Documentation of the diatom flora present in these samples will aid future studies in understanding the geographic distribution of Oligocene diatoms on a plobal scale and the climatic conditions which prevailed. It is also possible that the species indicative of the upper Oligocene are reworked into lower Miocene sediments. There is little support for this possibility because diatom species such as Rocella gelida, which is characteristic of the latest Oligocene and earliest Miocene, are not found within these samples.
The silicoflagellate species observed in Group 1 samples include D'lctyocha deflandrei var. completa, Distephanus crux subsp. darwinii, g. speculum subsp. Fenner (1978); 4, Gombos and Ciesielski (1983); 5, Fenner (1984b); 6, Hajos (1976); 7, JOUS; (1977); 8, Barron (1983); 9, Baldauf (1985) ; 10, Dzinoridze and others (1979); 11, Schrader and Fenner (1976) ; 12, Baldauf and Barron (this study); 13, Barbados deposits, Schmidt and others (1874-1959) ; 14, Kim and Barron (1986) . triommata, Mesocena apiculata subsp. curvata and placement of these samples into the lower part of the Naviculopsis bia iculata David B&-itten upper part of the E. biapiculata Zone. Mesoeena commun., 1979 f-placed samples 2-1 and 2-4 into the apiculata subsp. curvata is also observed in these 
Eucampia balaus t i u m

Coniothecium decoratum Goniothecium o d o n t e l l a Goniothecium tenue
Speci es/samples 2-1 2 -4 2-9 2-11 5-1
.kctinocyclus e h r e n b e r g i i C l a v i c u l a s p . 1 -R --Cocconeis a n t i q u a v a r . a n t i q u a R
Species/samples 2-1 2 -4 2-9 2 -1 1
Pseudodimerogramma e l e g a n s - --R -P t e r o t h e c a k i t t o n i a n a var . kamtschatica F ----P t e r o t h e c a s u b u l a t a F R R F -P t e r o t h e c a t e t r a c l a d i a S. polycantha -R -R -~t e p h a n o p y x i s eocenicus
Stephanopyxis t u r r i s S t i c t o d i s c u s grovei S t i c t o d i s c u s k i t t o n i a n u s S t i c t o d i s c u s s p . 1 Synedra miocenica
T h a l a s s i o s i r a s p . a f f . 
170'
Figure 2. Geographic locations of dredge samples (numbered dots) collected from the Navarin Basin Province, western Bering Sea. Contour interval is in meters.
Oligocene. Gombos and Ciesielski (1983) defined the Rocella gelida Zone on the basis of the range of g. gelida stratigraphically below the first occurrence of Rossiella symmetrica. Barron (1983) noted that the range of &. gelida in the equatorial Pacific bracketed the Oligocene-Miocene boundary as recognized by Berggren and others (1985) . If we assume 5. gelida has a range in the Bering Sea similar to that a t the high latitudes of the Southern Hemisphere and in the equatorial Pacific, then sample 5-1 is latest Oligocene to earliest Miocene in age. Table 3 shows the modern and inferred distribution of diatom genera.
PALEOECOLOGY
This inferred distribution follows that of Barron (1975) . Of the 113 species, varieties, and resting spores observed in the five samples examined, 6 7 are planktonic, 25 benthic, and 21 resting spores. Sample 2-4 has the greatest diversity, containing 69 different forms, and sample 2-11 is the least diverse, containing only 28 different forms. The low number of forms observed in samples 2-1 and 2-11 may be a result of the moderate preservation observed in these samples compared with good preservation in the remaining samples.
The samples having good preservation (samples 2-4, 2-9, and 5-1) have an average of 30 planktonic species, 18 benthic species, and 11 resting spores. Thirty surface samples of Holocene age examined by Baldauf (1981) from the shelf and slope in the Navarin Basin Province contained a total of 39 species, varieties, and spores (28 planktonic, 10 benthic, 1 spore). As expected, the number of benthic forms and resting spores increased and the number of planktonic forms decreased in samples proceeding from the basin to the slope and onto the shelf. The high number of Table 3 . Modern and i n f e r r e d d i s t r i b u t i o n ( i n p a r e n t h e s e s ) o f diatom g e n e r a , Navarin Basin [Updated from B a r r o n , 1975. P, p l a n t o n i c ( o c e a n i c and n e r i t i c ) ; B, b e n t h i c ; S , r e s t i n g s p o r e of n e r i t i c p l a n k t o n i c diatom] (Fenner, 1978) and from the middle Miocene part of the Monterey Formation by Schmidt and others (1874-19591, and Wornardt (1967) . Asterolampra praeacutiloba Fenner Schrader and Fenner, 1976, p. 965, pl. 28, figs. 9-11; this paper pl, 1, figs. 1, 9, 12. Remarks: Schrader and Fenner (1976) Schrader and Fenner, 1976, p. 966, pl. 21, figs. 7, 10-12 ; this paper pl. 1.
FLORAL LIST
-, fig. 10 . ~e k r k s : . Recorded in .upper Oligocene sediments from the Norwegian Sea (Schrader and Fenner, 1976 , 1973, p. 344-345, pl. 1, figs. 1-5; Schrader and Fenner, 1976, p. 966, pl. 27, figs. 11 and 12; pl. 29, fig. 4 ; this paper pl. 9, fig. 4 . Remarks: This species is recorded in upper Oligocene sediments from the Norwegian Sea (Schrader and Fenner, 1976 fig. 3 . Chaetoceros sp.; this paper pl. 10, fig. 8 . CladoPramma dubium Lohman, 1948, p. 168, pl. 9, fig. 5; Sheshukova-Poretzkaya, 1967, fig. 192; Schrader, 1973, p. 702, pl. 13, figs. 17, 18, 21; this paper pl. 3, fig. 8. Remarks: Schrader and Fenner (1976) Brun and Temp&re, 1889, p. 32, pl. 8, fig. 5; Boyer, 1926-27, p. 249; this paper pl. 4, fig. 14. Cocconeis dirupta Gregory, 1857, p. 491, pl. 1, fig. 25; Wolle, 1890, pl. 33, figs. 15, 16; Hustedt, 1933, p. 354, figs. 809a-c; this paper pl. 4, fig. 13. Cocconeis scutellum Ehrenberg, 1838, p. 194, pl. 14, fig. 8 Coscinodiscus marginatus Ehrenberg, 1839, p. 142; Ehrenberg, 1854, pl. 18, fig. 44; Boyer, 1916, p. 22, pl. 3, fig. 9; Hustedt, 1928, p. 416, fig. 1844b, p. 266; Ehrenberg, 1854, pl. 18, fig. 108; pl. 33, fig. 8; Kanaya, 1971, p. 555, pl. 40.4, figs Remarks: All observed specimens of this genus were recorded as Diploneis sp. Eucampia balaustium Castracane, 1886, p. 97, pl. 18, fig. 5; Karsten, 1905, p. 126, pl. 11, fig. 7; Hustedt, 1958, p. 136-137, pl. 5, figs. 40-43; Schrader and Fenner, 1976, p. 981, pl. 10, figs. 17, 18 ; this paper pl. 3, figs. 1, 4. Remarks: Recorded from the middle Miocene to Holocene of the southwest Pacific (Schrader, 1976; McCollum, 1975) and the Pleistocene of the southwest Atlantic (Donahue, 1970; Fenner, 1978) . Goniothecium decoratum Brun, 1891, p. 28, pl. 12, fig. 6; Schrader and Fenner, 1976, p. 982, pl. 6, figs. 3, 5; pl. 37, figs. 1-5, 11-14; this paper pl. 5, figs. 4, 5, 7, 9 . Remarks: Recorded from Eocene through Oligocene sediments of the Norwegian Sea (Schrader and Fenner, 1976 (Koizumi, 1973; Schrader and Fenner, 1976; J. Fenner, written commun., 1980) . Goniothecium sp. 1; this paper pl. 4, figs. 8, 9.
Remarks: Valves are oval in shape and heavily silicified. Spines a r e scattered over the valve surface in a square pattern.
Valve dimension ranges from 12-30 um. Goniothecium sp. 2; this paper pl. 4, fig. 10 .
Remarks: This form differs from Goniothecium sp. 1 by having spines that are radially arranged to form a centric rather than a square pattern.
Hemiaulus kittonii Grunow, 1884 jg van Heurck, 1883, pl. 106, figs. 6-9; Strelnikova, 1974, p. 96, pl. 42, figs. 12-24; Schrader and Fenner, 1976, p. 984, pl. 10, fig. 19 Fenner, 1976, p. 993, pl. 5, fig. 25 ; this paper pl. 11, fig. 15 . Ploiaria petasiformis Pantocsek, 1889, p. 83, pl. 28, figs. 403, 405; van Heurck, 1896, p. 457, fig. 186; Fenner, 1978, p. 526, pl. 26, fig. 9 ; this paper pl. Pseudostictodiscus picus Hanna, 1927, p. 28, pl. 3, figs. 1-4; Proshkina-Lavrenko, 1949, pl. 16, fig. 11; Schrader and Fenner, 1976, p. 994, pl. 35, figs. 25, 26, 28; Fenner, 1978, p. 527, pl. 1, fig. 10 ; this paper pl. 12, fig. 4 fig. 4 . ~t e r o t h e c a kittoniana i a r . kamtschatica Gaponov, 1927, p. 15, pl. 1, fig. 11; Proshkina-Lavrenko, 1949, p. 202, pl. 75, fig. 5; Fenner, 1978, p. 527 fig. 9 . Rhizosolenia sp. 2; this paper pl. 11, fig. 13 . Rocella gelida (Mann) Bukry, 1978, p. 788, pl. 5, figs. 1-13; Barron, 1985, p. 768, fig. 4.16 ; this paper pl. 1, fig. 7 . Synonyms: Stictodiscus gelidus Mann, 1907, p. 268, pl. 50, fig. 5; Rocella gemma Hanna, 1930, p. 415, 416, pl. 40A, figs. 8-18 Gombos and Ciesielski, 1983) , the equatorial Pacific (Barron, 1983 (Barron, , 1985 , the North Atlantic (Baldauf, 19851 , and the Bering Sea (as Stictodiscus gelidus) (Hanna, 1929 fig. 474 ; Pantocsek, 1905, p. 94 ; this paper pl. 10, fig. 13 . Sceptroneis sp. 1; this paper pl. 11, fig. 3 . Sceptroneis sp. 2; this paper pl. 11, fig. 4 fig. 74 ; Karsten, 1905, p. 73, pl. 2, fig. 1 ; this paper pl. 3, fig. 9 ; pl. 4, fig. 1 Schrader and Fenner, 1976, p. 1002, pl. 36, fig. 1 ; this paper pl. 2, figs. 4, 10; pl. 9, fig. 3 . Thalassiosira spinosa Schrader, 1976, p. 636, pl. 6, figs. 5-7. Thalassiosira sp. 1; this paper pl. 2, fig. 5 . Thalassiosira sp. 2; this paper pl. 6, fig. 8 . Thalassiosira sp. 3; this paper pl. 6, fig. 6 ; pl. 8, fig. 8 . Triceratium arcticum Brightwell, 1853, p. 250, pl. 4, fig. 11; Hustedt, 1930, p. 816, fig. 479 ; this paper pl. 9, fig. 5 ;.pl. 14, fig. 8 . -1975, Kryeveezee roda Triceratium Ehr. sensu Hustedt, 1930 (~a c i 1 l a r i o~h y t a ) h e revision of the genus Triceratium Ehr. sensu Hustedt, 1930 (~a c i l l a r i o~r ~e n i n~r a d , Botanicheskii Zhurnal, v. 60, no. 9,,p. 1304 Zhurnal, v. 60, no. 9,,p. -1310 London, v. 7, p. 1-24. Schmidt, Adolf, and others, 1874-1959, Atlas der Diatomaceenkunde: Leipzig, R. Reisland, 120 pts., 480 pls. (pls. 1-213, A. Schmidt; 213-216, M. Schmidt; 217-240, F. Fricke; 241-244, H. Heiden; 245-246, 0. Muller; 247-256, F. Fricke; 257-264, H. Heiden; 265-268, F. Fricke; 269-480 amoenus, Aulaccdiscus, 3, 2; p l . 2 a n g u l a t a , Rhaphcneis, 3, 1 ; p l . 10 a n t i q u a a n t i q u a , Cocccneia, 3, 2 ; p l ---a n t i q u a , Cocconeis a n t i q u a , 3, 5 ; p l --- cocconpeis. 7' a n t i q u a a n t i q u a , 3, 5 ; p1.4 3, 5 ; p l s . 6 , 12 decrescens r e p l e t a , n o d i s n o d i s c u s , 5 d e f l a n d r e i completa, Dictyocha, 2, 3 Denmark, Mors J u t l a n d . 6. 8
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